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ABSTRACT 
 
It has been long known to the cloud physics community that turbulent entrainment-mixing processes affect spectral shape 
of the cloud droplet size distributions. It has been also known to the climate modeling community that entrainment is key 
to accurately representing convective clouds--- both shallow and deep. So far, various microphysical models (e.g., 
homogeneous and inhomogeneous mixing), and various entrainment parameterizations have been proposed in literature. 
However, the connection between entrainment parameterization and microphysical mechanisms/properties, esp., spectral 
shape, has not been clearly represented, hindering further progress of parameterizng cloud radiative properties and aerosol 
indirect effects in clouds. This work focuses on quantitative understanding of the effect of entrainment-mixing processes 
on the relative dispersion of the cloud droplet size distribution (defined as the ratio of standard deviation to mean radius). 
We will extend our previous work for adiabatic clouds to clouds with different entrainment-mixing mechanisms, and to 
connect the entrainment parameterization with microphysical mixing mechanisms. Effects of entrainment-mixing 
processes on evaluation of cloud radiative properties and aerosol indirect effects via spectral dispersion will be explored 
using the expressions thus derived.  Despite not being a focus, effects of entrainment-mixing on droplet concentration and 
liquid water content, and the overall impact of entrainment-mixing processes via the triad of liquid water content, droplet 
concentration and relative dispersion  will be explored as well. 
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